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(54) NEW DISAZO PIGMENTS AND PROCESS FORTHEISL 
MANUFACTURE AND USE 



(71) Wc, CIBA-GEIGY AG. a Swiw 
body corporate,, of Basic, Switzerland, do 
hereby declare ihc invention, for which we 
pny that a patent nwy . be granted to us, and 
the method by which it is to be* performed, to 
be particular] V described in and by the follow- 
ing sutemchi: — 

This invention provides, as new compounds, 
the disazu pigrncms uf the fomiula: 



a 



^ y 7 

wherein .X denotes hydrogen, halogen, alkyl of 
I to 4 carbon atoms, alkoxy of 1 to 4 carbon 
atoms, uifluoromcihyl, niiro, cyano amino- 
carbonyl, or alkoxycarbonyl of 1 to 5 carbon 
atoms, Y denotes hydrogen, halogen, alkyl of 
1 to 4 carbon atoms or trifluoiometbyl and Z 
denotes chlorine, methyl or trtfluoromcthyl. 

Aecordine to a feature of the invention these 
pigments arc obtained by coupling a di-^^u 
compound or diazoamtno compound of an. 
amine of the formula: 

a 



with a bis-acctoacecyl-p-pheiiYlcnediamine of 
the formula: 

X 



CHjCOCN- 



in the molar ratio of 2:1. 

Disazo pigments of the formtila: 

ci 



2 a z 



wherein X denotes chlorine, methyl or meth« 
oxy, and Z denotes chlorine or uifluoromethyl 30 
arc of particular interest. 

Examples of diazo components arc those 
derived from 2-chloro-5-trifluoromethylanUinc, 
2-chloro-5-mcthylaniline and especially 2,5- 
dichloroanilinc. 35 

The coupling components are obtained in a 
simple manner by the action of dikctone or 
cihyl acctoaceuic on the corresponding phenyl- 
enediamines such as, for example, 1,4 - phenyl- 
cncdiaminc, 2 - chloro - 1,4 - phenylenedi- 40 
amine, 2 - methyl - 1,4 - phcnylcnediaminc, 
2 - mcthojcy - 1,4 - phcnylcnediaminc, 2- 
cthoxy - 1,4 - phcnylcnediaminc, 2 • propoxy- 
1,4 - phcnylcnediaminc, 2 - isopropoxy - 1,4- 
phenylencdiaminc, 2 - butoxy - 1,4 - phenyl- 45 
encdiamine, 2 - nitro - 1,4 - phcnylcnedi- 
aminc, * - cyano - 1,4 - phcnylcnediaminc, 2-. 
mcAoxycarbonyl - 1,4 - phcnylcnediaminc, 2- 
cthoxy - carbonyl - 1,4 - phenylcnediamiae, 2- 
trifluoromcihyl - 1,4 - phcnylcnediaminc, 2- 50 
aminocarbonyl - 1,4 - phcnylcnediaminc - 2,. 
uiul'Joro - 1,1 phsnylcn*:di2«"inr» 2.5 . cli- 
bromo - 1,4 - phcnylcnediaminc, 2,5 • di- 
methyl - 1,4 - phenylcncdiamincv 2,5 - bis- 
trifiuoromcthyl - 1,4 • phenylencdiaminc, 2- 55 
chloro : S - methyl « 1,4 - phcnylcnediaminc, 
2 - chloro . 5 - methoxy - 1,4 phcnylcnedi- 
aminc, 2 - chloro . 5 - cthoxy - 1,4 - phenyl- 
cncdiamine, 2 - methyl - 5 - methoxy • 1,4- 
phenylenediamine and 2 - methyl - 5 - etfa- 60 
oxy - 1,4 • phcnylcnediaminc. 
" The coupling preferably ukts place in a 
weakly acid medium, appropriately in the 
presence of customary agents which assist 
coupling. Suiuble such agents include dispers- 6S 
ing agents, for example aralkylsuJphonates, 
such as dodecylbcnzcncsutphonate, or 1,1^-di- 
naphthvlmcdianc«2,2'-disulphontc acid or poly- 
condensation products of aikylcnc oxides. The 
dispersion of the coupling^componeni can also 70 
.advantageously contain protective colloids, for 
example methyl-ccUuIose or minor amotints of 
inert solvents which arc sparingly soluble or in- 
soluble in water, for example - .[*>nz\\y halo- 
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genatcd or nitrated tromitic hydrocarbons, 
such as bch2cne» toluene, xylene^ chloro- 
benzene^ dichlornbcnzcnc or nitrobensenc, ts, 
' «d^'as «h*phatic halogcnatcd hydrocarbons, 
S tudi as» for eiample, carbon tetrachloride' r 
trichIoroethylene» and also water-miscibic or- 
ganic solvents such as acetone, methyl ethyl 
ketone, metKanoI, ethanol or isopropanol. , 
The coupling' can also advantageously be 
10 carried out by coi^ttnuously combining an acid . 
solution of die uiuzonium salt with an alkaline 
solution of the coupling 'component in a mix* 
ing tu>22le, wbcn:upon immediate coupling of 
the components takes place. Care must be 
1 S taken that the diazo component and the coup- 
ling component are present in equimolccular 
amounts m the mixing nozzle and it proves 
advanugeous to use a slight excess of tne di- 
azo component. This is most simply effected 
20 by conirolling the pH value of the liquid in 
.the mixing nozzle. Vigorous intermixing pf 
the two solutions must also be ensured in the 
mixing nozzle. The resulting dycstuff dispcr- . 
sion is continuously withdrawn from the nux- 
25 ing rK>zzlc and the dycstuff is rfmoved by 

rUtrationr- 

The coupling can also be 'carried out. by 
heating a diazoamino compound of the amine 
used OS the diazo component with the bisaceto- 
30 acctyl-/}-phenyIene diamine in an organic sol* 
vent, or in an aqueous-organic solvent, prefer- . 
ably in the presence of an acid. 

The diazoamino conipounc'.s used in the 
process arc obtained according to known pro- 
35 cesses by coupling a diazonium salt of the 
amine which serves as* the diazo component 
with a primary or preferably with a secondary 
amine. The most diverse amines are suitable 
for this purpose, for example aliphatic amines, 
40 such as mcthylaminc, ethylamine, ethanol- 
:iniinc, prop^'laminc, hutyhminc, hexy!an:inc ' 
and especially dirhcthylaminet diethylamine, 
dicthanobminc, mcthyl-ethanolamine, dipro- 
' pylaminc or dibucylamine, aminoacetic acid, 
45 methylaminoacetic acid, butylaminoacetic ^cid, 
aminoethanesulphontc acid, methylamino- 
. cthanesutphonic acid, guanylethanesutphonic 
acid,' /I-aminoethylsulphuric acid, aliphatic 
amines such as cyclohcxylamine, ^N-merhyl- 
50 C}xlohexylaminc and dicyclohexy.Uminc, aro- 
matic amines such as 4-aminc4}enzoic acid, 
sulphanilic acid. 4-sulpho-2*aminobenzoic acid, 
(4-sulphophcnyl)-guanidinc, 4-N-metiiyl- 
aminobcnzntc acid, 4-ethyfaminobefUoic acid, 
55 1-aminonaphthalcncsulphonic acid, l-amino- 
naphthalcne-2,4«disulphonic acid, heterocyclic 
amines such as piperidinc, morpholine, pyrroli- 
dine and dihydroindolc and linally also- sodium 
. cyanamide or dicyandiamide. 
60 As a rule, the diazoamino compounds ob-' 
uincd are sparingly soluble in cold water and 
can be separated from, the reaction medium in 
a crysuliinc form, if necessary after salting 
oUt. In many cases, the moist press cakes can 
be used for the further reaction. In some cases 



it can prove desirable t ddiydrate the diazo- 

amides by vacuum drying prior to the reaction 
or to remove the water by aztotfoptc dtsttlla- 
tion after suspending the m tsi press cake in a 
solvent 70 

The coupling f the ^diazoamin compound 
with the bis-accioacetyl-p-phenylene diamine 
is carried out in an or|^nic solvent, for ex- 
ample chlorobenzene, o-dichlorobenzcoe, nitro- 
benzene, pyridine, ethylene glycol, ethylene 75 
glycol monomethyl ether or monoethyl ether, 
dimethylfomumide, N-methylpyrrolidone, 
formic acid or acetic acid. If solvcnu which 
are misciblc with water are employed, it is not 
necessary to use the diazoamino compound in 80 
the anhydrous form. For' example, the water- 
moist filter cakes can be used. The splitting 
of die diazoamino compound which precedes 
the coupling is carried out in an acid medium. 
If neutral solvents are u.sed the addidon of an 85 
.acid, for example hydrogen chloride, sulphuric 
acid, fonnic acid, acetic acid, chloroacctic acid 
or jprbpionic acid is necessary. 

The coupling is appropriately carried ut 
with wannsng, preferably at tcmp<ratutc» of 90' 
between -80 - and ISO^Qr and in general takes 
place very rapidly and completely. 

As the result of their insolubility, the pig- 
ments obtained can be isolated from the reac- 
tion nuxturcs by filtration. It proves advan- 95 
ugeous to subiect the resulting pigments to an 
after-treatment with tin organic solvent which 
preferably boils above lOO'^C Panicularly 
suiuble solvents prove to be beiuenes substi- 
tuted by halogen atoms or alkyl or nitro lOO 
g.oups, such as xylenes,- chloroberucne, o-di- 
chlorobenzenc or nitrobenzene, and pyridine 
bases, such as pyridine, picpline or qutnoline, 
and also ketones, such as cydohexanone, ethers, 
such as ethylene glycol monomethyl ether or . 105 
mor^ccthyl ether, amides, such as diuiethyl- 
formamide or N-methyl-pyrroltdone, and . 
tctrahydrothiophene dioxide. 
. The after-treatment is preferably carried 
out by heating the pigment, in the solvent, to 110 
100 — ISO^C, whereupon in many cises an in- 
crease in the particle size occurs, which has « 
favourable cfTect on the fastness of the result- 
ing pigmects to light and to migration. 

Finally, the coupling can also be effected by 1 15 
suspending the amine to be diazotised, together 
with the coupling component, in the molar 
ratio of 2:1, in an organic solvent and treating 
it with a diazoiising agent, especially an ester 
of nitrous acid, sudi as. methyl nitrate, ethyl 12C 
nitrite, butyl nitrite, amyl nitrite or oc^l 
nitrite. 

, , The new pigments in a finely divided 
form can be used for pigmenting high mole- 
cular weight rganic material, for^cx«npte 12f 
cellulose ethers and cellulose esters, polyamides 
or poI>'urethanes or polyesters, acetylcellul se, 
nitrocdiulosc, natural rc'i^s or synthetic resins, 
such MS polymerisation ^sins r condensation 
resins, for example aminoplasts, especially 13( 
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uret^fonnaldchydc and mcUiinine-foraulde* 
hyde f^*nt» iilkyd min$» phenoplasn, poly* 
carborvitcis poly^cfinc*, such «» polyitjttnc, 
polyvinyl chloride^ polyethylene, polypropyl* 
ene» polyacTylonithle» polyaciylic acid esien, 
ruM>er, cascin> silicone and silicone resins, 
individually or as mixtures.- 

It does not matter whether the high mole* 
cular weight compounds mentioned arc in -the 
form of plastic nusses or melts or in the form 
of spinning solutions, lacauers, paints or print*, 
ing inks. Depending on the end use it may be 
advantageous to employ (he new pigments as 
!tonen or in the' form of preparations. The pre- 
parations can for example cbntaini in addition 
to the pure pigmcnt> natural resins, for ex- 
ample *abictic acid or its estcrsi cthylccllulosc, 
cellulose acetobut>'rau, alkaline earth metal 
salts of higher fatty acids, fatty amines, for 
example stcarylaminc or rosin amine, vinyl 
chlondc-vinyl accuKe copolymers, polyacrylo- 
niuile or polytcrpenc resins or water-soluble 
dycstufTs, for example dyestuIT-sulphonic acids 
or their alkaline eanh meul salts. 

In the examples whid}. follow the parts, un* 
less otherwise sutcd, denote parts by* weight, 
the perccnuges denote percenuges by weight 
_an.d the tempcrattires are given in degrees 
centigrade. The relationship of parts by weight 
to parts by volume is the same as that of the 
kilogram to the liue. 

As compared to the benzidine yellow pig- 
ments, the pigments of the invention have the 
advantage that benzidine, whfch is iniurious to 
. health, is not required, a^ nn inrcrmcdiatc. As 
compared to the dycstufTs of U.S. Patent 
1,99,438, the pigments according to the inven- 
tion are distinguished by«. better fasmcss to 
migration. 

Example I. 
14.35 parts of 2,S«dichIoroanilinc in 300 
parts by volume of glacial acetic acid \n 
stirred with 25 parts by volume of convcn- 
tratcd hydrochlonc acid, whereupon the hydro- 
chloride of th<Sbase forms. The mbcttire is then 
cooled to — by adding 300 parts of ice 
and is diazotised by adding 24 paru by volume 
of 4 K sodium nitrite. 11k yellow diazo solu- 
liua t> ^iiitcu^ai 0-^5*C until uuly u**ccs uf 
niuous acid are still detectable. The diazo 
solution is then 'clarified by filtration, with the. 
addition of a little decolourising charcoal. I'hc 
filtrate is brought to pll 4 oy aodmg ««d 
pjits of anhydrous sodium aceutc. 

At the. same time, 13.0 parw of 2-mclhyU5- 
chluro-l,4-bisaccioacctylanunobenzcnOv^rc.dis'- 
solved in 800 parts of water and 12 parts by 
volume of 40 strength sodium hydroxide 
soluuon and S pans of n-butyl sulphoricin le- 



atc are added. 'This foluUoa is cUrihed by 
tUtration, tising 0.5 paa of decolourising char- 
coal, and is then added dropwise over the 
course of hours, to the diaz solution, 

wnUst stirring well. In the course of the addi- 
tion tiie temperature of the reaction mutuic . 
rises to<15~20*C. After complcuon oruie 
drupwise addition, diazo compound is • no 
longer dctecuble in the mixture. The mixture 
is stirred for oi\e hour at room temperature, 
then warmed to 80— 85^C over the course of 
1 hour and filtered hot, anil the product is 
washed with hot water until free of salt After, 
drjmg in vacuo at 95 — 100*C, 19.9 parts of 
a yellow dyestull of the formula 



60 



6S 



70 



:4 „, v0 



a 



Hi40CCHOCCP4j 



7.5 



are obtained. 

19.9 parts of the pigment thus obtained arc 
stirred with 600 parts by volume of ethylene, 
glycol monomethyl ether for 8^hotws at 14 S— 
150'C. In the course thereof, rhc pigment 
assumes a uniformly . cr>'statline form. Fine 
>xllow panicles of length j u arc detcGcable 
uuUcr die microscope. lUe product is hltered 
oti at 140^C and washed with boiling ethylene 
glycol monomethyl .ether until the filtrate 
issues colourless, the ethylene glycol mono- 
methyl ether ij aien displaced by dimcthyl- 
fonnanude and finally the product is again 
washed with ethanol. After drying, 14.0 parts 
of a luminous yellow pigment arc obtained. It* 
dyes plastics such as PVC (polyvinyl chloride) 
in greenish-dnged yellow shades of excellent 
fasmess to migration. The treatment in the 
organic solvent can also be carried out directly 
on the moist filter cake without* prior drying. 
Thiis it is possible to stir the moist press cake 
in picoline at 100-— 120'C and to filter off 
the product and wash it with nKthanol and 
subsequently with dilute hydrochloric, acid, or 
xo stir uiv iaivi»i p«cM Cftke in chloruuctt^ene, 
o-dichlorobcnzenc or nitrobeitzcnc, frei^ it of 
water by azcotropic distillation and then work 
up the product as described above. 

The ubic which follows describes further 
pigmenu which are obuincd by coupling the 
diazotised bases of column I with the bis- 
acctoacctic acid aryltdes of the diamines of 
column IK Column HI indicates the colour 
shade of the PVC fibn coloured with 0.2% ' 
these pigments. " 
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Example 36. 
14.35 paxts of 2|5-dtchloroamline and 13 
parts of 2-mcihy|.5-dilofo.I,4-bi$acctoacayI. 
ammobcnzcnc are suspended ih a aiutiui^ of 
400 pans by volume of ccIlosolTe and 100 
paru by volume ^ f glacial aceoc acid; Thcxcw 
after the suspension is warmed t 90~100*C 
and tcirred until icompicie folution has occur* 
ird. The mixture is chcn sdntd until it has 
cooled to room temperature. 60 parts by 
volume of butyl nitrite, as a 2 N solution in 
o-dichlorobenaBene, are : now .slowly added to 
the fine su^>ension obtained. . Hereupon a 
yellowish-tinged fine suspemton is inuncdi- 
ately produced and the temperature slowly 
rises to 35*C After completion of the drop- 
wise additiofi ihc mixture is stirred for a 
further hour at room temperature, as a result 
of which a yellow suspension is.utilmately ob- 
uined. This is then warmed to 80 — 90*C and 
the mixture is stirred for a^ further 15 hours at 
this temperature. The pigment thus attains a 
consistent form and fine yellow amorphous' 
aggregates of size 5«->10 are detecuble under 
th9 microscope. 

Thereafter*' the pigment is filtered off, at 
' 80® C and washed with hot ethylene glycol 
monomediyl ether until* the 'filtrate issues 
colouriess. The filter residue ts then rinsed 
with a. little hot dimethylfonnamtdc and eth* 
anol and dried in vacuo at 70*C 18.4 parts 
of a yellow pigment are thus obuined. 

15.4 partt of this pigment are now stirred in 
450 parts by volume of dimethylformamide to 
improve itis form. Thereafter the mixture ti 
wanned to 160— 170'C and stirred for a fur- 
ther 15 hours at this temperainire. This pro- 
duces a fine yellow suspension, and very fine 
yellow panicles of size 1—3 /» can be seen 
under the microscope. 

-The prsduc: dtcn filtered off at 150®C 
and washed with boiling dimethylfonnamide 
until Ac filtrate is only slightly coloured. The 
filter residue is then rinsed wiA boiling ethyl; 
cne glycol monomethyl ether ugtil the filuate 
issues' colourless. The ethylene* glycol mono- 
methyl ether is then, displaced witb i litde 
ethanol and the filter residue is dried in vacuo 
at 70®C The yield is. 12.1 paru and the yellow 
colour of the pigment appears somewhat more 
lutitinous Ukan; befurc ine trcauncnc ' 

Example 37. • - 
65 parts of subUised polyvinyl chloride, 35 
pans of dioctyl phthalatc and 0.2 part of the 
dyestuff obuined according to Example 1 are 
stirred together and then worked by 'milling 
on a two bowl calender for 7 minutes at 
140*C A yellow*coIoured film of very good 
fastness to light and to raigration is obtained. 



WHAT WB CLAIM ISJ— 
L Dlsazo pigmcnu of the formula: 



. 3. A disazo pigment according to claim 1, 
of the formula . 



. a CI 

' 4. A djsazo pigment according to claim 1, 
of the formula 




COCHs 




5. A disozo pigment according to claim 1, 
of the formula 



9^3 



6. Process for the manufacture of a disazo 
pi^cnt as claimed in claim 1, which com- 
prises coupling a diazo or diazoaminb com- 
pound of an anUne of the formula 



a 



6cr 



^ Y ^ 

wherein X denotes hydrogen, halogen» alkyl of 
1 to 4 carbon atoms, alkoxy of I to 4 caibon 
atoms, trifluoromcthyl, nitro, cyano, amino- 65 
carbonyl, or aUcoxycarbonyl of 1 to 5 carbon 
atpnnu^ Y denotes hydtugen, halogen, alkyl of 
.1 to 4 carbon atoms or uiUuoromcthyl, and Z 
denotes chlorine, methyl or uifluoromcthyl. 

2. A' disazo pigment according to claim I, 70 
of the formula' 
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